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CREE = CREEUP— CREEGAS

Where:

CREE means the carbon-related exhaust
emission value as defined in §600.002,
which may be set equal to zero for eligi-

E
CREEUP = C
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ble 2012 through 2016 model year electric
vehicles for a certain number of vehicles
produced and delivered for sale as de-
scribed in §86.1866-12(a) of , and this
chapter.

x AVGUSUP

GRIDLOSS , and

CREEgas = 0.2485 x TargetCO,,

Where:

EC = The vehicle energy consumption in
watt-hours per mile, determined accord-
ing to procedures established by the Ad-
ministrator under §600.111-08(f).

GRIDLOSS = 0.93 (to account for grid trans-
mission losses).

AVGUSUP = 0.642 (the nationwide average
electricity greenhouse gas emission rate
at the powerplant, in grams per watt-
hour).

TargetCO, = The CO, Target Value deter-
mined according to §86.1818 of this chap-
ter for passenger automobiles and light
trucks, respectively.

(2) For 2012 and later model year plug-
in hybrid electric vehicles, the car-
bon-related exhaust emissions in
grams per mile is to be calculated
using the following equation and
rounded to the nearest one gram
per mile:

CREE = (ECF x CREEcp) + [(1-ECF) x
CREEcs],

Where:

CREE means the carbon-related exhaust
emission value as defined in §600.002;

CREEcs = The carbon-related exhaust emis-
sions determined for charge-sustaining
operation according to procedures estab-
lished by the Administrator under
§600.116; and

CREEcp = CREEcpec + CREEcpGas

Where:

CREEcpec = The carbon-related exhaust
emissions determined for electricity con-
sumption during charge-depleting oper-
ation determined according to paragraph
(m)(1) of this section; and

CREEcpcas = The carbon-related exhaust
emissions determined for charge-deplet-
ing operation determined according to
the provisions of this section for the ap-
plicable fuel according to procedures es-

tablished by the Administrator under
§600.116; and

ECF = Electricity consumption factor as de-
termined by the Administrator.

(3) For 2012 and later model year fuel cell
vehicles, the carbon-related exhaust emis-
sions in grams per mile shall be calculated
using the method specified in paragraph
(m)(1) of this section, except that CREEup
shall be determined according to procedures
established by the Administrator under
§600.111-08(f). As described in §86.1866 of this
chapter the value of CREE may be set equal
to zero for a certain number of 2012 through
2016 model year fuel cell vehicles.

(n) Equations for fuels other than
those specified in paragraphs (h)
through (1) of this section may be used
with advance EPA approval. Alternate
calculation methods for fuel economy
and carbon-related exhaust emissions
may be used in lieu of the methods de-
scribed in this section if shown to yield
equivalent or superior results and if ap-
proved in advance by the Adminis-
trator.

[76 FR 39533, July 6, 2011]

§600.114-08 Vehicle-specific 5-cycle
fuel economy and carbon-related
exhaust emission calculations.

Paragraphs (a) through (c) of this
section apply to data used for fuel
economy labeling under subpart D of
this part. Paragraphs (d) through (f) of
this section are used to calculate 5-
cycle carbon-related exhaust emissions
values for the purpose of determining
optional technology-based CO, emis-
sions credits under the provisions of
paragraph (d) of §86.1866-12 of this
chapter.

(a) City fuel economy. For each vehicle
tested under §600.010-08(c)(i) and (ii),
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§600.114-08

determine the 5-cycle city fuel econ-
omy using the following equation:

40 CFR Ch. | (7-1-12 Edition)

1

(1) City FE =0.905 x

Where:

(1) Start FC (gallons per mile) = 0.33 %

Where:

(Start FC + Running FC)

(0.76 x Start Fuel,; + 0.24 x Start Fuel,,, )

4.1

1 1

Start Fuel =3.6x

Where:
Bag Y FEx = the fuel economy in miles per

gallon of fuel during the specified bag of

0.48 0.41

Bag | FE_ Bag3 FE,

the FTP test conducted at an ambient
temperature of 75 °F or 20 °F,

and,

(ii) Running FC = O.82><|:

0.11 0.5 0.5
+ + - +0.18% +
Bag2, FE Bag3, FE US06 City FE Bag2,, FE Bag3, FE

+0.133><1.083><[

Where:

US06 City FE = fuel economy in miles per
gallon over the ‘‘city’’ portion of the US06
test,

HFET FE = fuel economy in miles per gallon
over the HFET test,

Highway FE = 0.905x

Where:

0.61 0.39 H
+

1
SC03 FE [Bag 3., FE  Bag2, FE

SC03 FE = fuel economy in miles per gallon
over the SCO03 test.

(b) Highway fuel economy. (1) For each
vehicle tested under §§600.010-08(a) and
(¢)(1)(ii)(B), determine the 5-cycle high-
way fuel economy using the following
equation:

1

Start FC + Running FC
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(0.76 x Start Fuel 5 ) + (0.24 x Start Fuel, )

(i) Start FC = 0.33x

Where:

Start Fuel, =3.6x

60

1 1

and,

(ii) Running FC = 1.007 x 0.79 402

US06 Highway FE ~ HFET FE

Where:

US06 Highway FE = fuel economy in mile per
gallon over the highway portion of the
US06 test,

HFET FE = fuel economy in mile per gallon
over the HFET test,

SC03 FE = fuel economy in mile per gallon
over the SC03 test.

(2) If the condition specified in
§600.115-08(b)(2)(iii)(B) is met, in lieu of
using the calculation in paragraph
(b)(1) of this section, the manufacturer

Highway FE = 0.905 x

Where:

Bag | FE, Bag3 FE_

+0.133x0.377 x L _[_06 + 039
SCO3 FE | Bag3,,FE Bag2,FE

may optionally determine the highway
fuel economy using the following modi-
fied b5-cycle equation which utilizes
data from FTP, HFET, and US06 tests,
and applies mathematic adjustments
for Cold FTP and SC03 conditions:

(i) Perform a US06 test in addition to
the FTP and HFET tests.

(ii) Determine the 5-cycle highway
fuel economy according to the fol-
lowing formula:

1

Start FC + Running FC

(0.005515+1.13637x StartFuel,s)

(A) StartFC =0.33x

Where:

60.0
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40 CFR Ch. | (7-1-12 Edition)

1

StartFuel,5s =3.6 X

Bag 1 FE 5

Bag y FE;5s = the fuel economy in miles per gallon of fuel during the specified bag of the FTP
test conducted at an ambient temperature of 75 °F.

0.79

0.21

(B) Running FC =1.007 ><|:

Where:

US06 Highway FE = fuel economy in miles
per gallon over the highway portion of the
US06 test.

HFET FE = fuel economy in miles per gallon
over the HFET test.

US06 FE = fuel economy in miles per gallon
over the entire US06 test.

(c) Fuel economy calculations for hy-
brid electric vehicles. Under the require-
ments of §86.1811-04(n), hybrid electric
vehicles are subject to California test
methods which require FTP emission
sampling for the 756 °F FTP test over
four phases (bags) of the UDDS (cold-

- + +]0.377x0.133 x 0.00540+M
US06 Highway FE ~ HFET FE US06 FE

may be combined into two phases
(phases 1 + 2 and phases 3 + 4). Calcula-
tions for these sampling methods fol-
low.

(1) Four-bag FTP equations. If the 4-
bag sampling method is used, manufac-
turers may use the equations in para-
graphs (a) and (b) of this section to de-
termine city and highway fuel econ-
omy estimates. If this method is cho-
sen, it must be used to determine both
city and highway fuel economy. Op-
tionally, the following calculations
may be used, provided that they are
used to determine both city and high-
way fuel economy:

(i) City fuel economy.

1

(Start FC + Running FC)

start, transient, warm-start, tran-
sient). Optionally, these four phases

City FE =0.905 x
Where:

(A) Start FC (gallons per mile) = 0.33 X(

Where:

1

(0.76 X Start Fuel,, + 0.24 X Start Fuel,,) ]
4.1

(1) Start Fuel ,; =3.6 ><|:

and

- J+29 smare - 5omere |
Bag 1 FE,; Bag3FE, Bag2FE,, Bag4FE,
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1 1

(2) Start Fuel,, =3.6x

0.48

Bag 1 FE,, Bag3FE,

(B) Running FC (gallons per mile) = 0.82 x l:

0.5 0.5
Bag 2,y FE Bag 3,) FE

+0.18 x

Where:

BagYx FE = the fuel economy in miles per
gallon of fuel during the specified bag Y
of the FTP test conducted at an ambient
temperature X of 75 °F or 20 °F.

Highway FE = 0.905 x

Where:

Bag 445 FE

:l + 0.133 x 1.083 x |:

041, 0.11
Bag 3,5 FE ~ US06 City FE

. 0.39
Bag 445 FE

US06 City FE = fuel economy in miles per
gallon over the city portion of the US06
test.

SC03 FE = fuel economy in miles per gallon
over the SC03 test.

[ 0.61
SCO3FE | Bag 375 FE

(ii) Highway fuel economy.

1

Start FC + Running FC

(0.76 x Start Fuel,; + 0.24 x Start Fuel,)

(A) Start FC = 0.33 x

Where:

1 1

Start Fuel,; =3.6 x

60

1 1

Start Fuel,, = 3.6 X

Bag | FE,, Bag3FE,,

Bag 2FE, Bag4 FE,,

1

0.79 0.21
+

(B) Running FC = l.007><[

Where:

US06 Highway FE = fuel economy in miles
per gallon over the Highway portion of the
US06 test,

HFET FE = fuel economy in miles per gallon
over the HFET test,

- +0.133%x0.377x
US06 Highway FE  HFET FE

Bag 1 FE,, Bag3FE,

1 (o061, 03
SCO3FE | Bag3,s FE Bag4;s FE

SC03 FE = fuel economy in miles per gallon
over the SC03 test.

(2) Two-bag FTP equations. If the 2-
bag sampling method is used for the 75
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°F FTP test, it must be used to deter-
mine both city and highway fuel econ-
omy. The following calculations must

40 CFR Ch. | (7-1-12 Edition)

be used to determine both city and
highway fuel economy:
(i) City fuel economy.

. 1
City FE = 0.905 x :
Start FC + Running FC
Where:
(0.76 x Start Fuel,; + 0.24 x Start Fuel, )
(A) Start FC =0.33 %
4.1
Where:
1
Start Fuel , =7.5x% -
Bag 1/2FE,, Bag3/4 FE,;
1
Start Fuel,, = 3.6 X -
Bag 1 FE,, Bag3FE,,
Where: Bag x/y FEx = fuel economy in miles per gal-

Bag y FE,, = the fuel economy in miles per
gallon of fuel during Bag 1 or Bag 3 of the
20 °F FTP test.

0.90

lon of fuel during combined phases 1 and 2
or phases 3 and 4 of the FTP test conducted
at an ambient temperature of 75 °F.

0.10

(B) Running FC = 0.82 x
Bag 3/4,; FE

0.5 0.5
- +0.18x +
US06 City FE Bag 2, FE Bag3,, FE

+0.133><1.083><|:

Where:

US06 City FE = fuel economy in miles per
gallon over the city portion of the US06
test,

SC03 FE = fuel economy in miles per gallon
over the SC03 test.

1
SCO3FE (

1.0
Bag 3/4,; FE

Bag x/y FEx = fuel economy in miles per gal-
lon of fuel during combined phases 1 and 2
or phases 3 and 4 of the FTP test conducted
at an ambient temperature of 75 °F.

(i1) Highway fuel economy.

1

Highway FE = 0.905 x -
Start FC + Running FC
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(0.76 x Start Fuel, +0.24 x Start Fuel,,)

60

1 1

Bag 12 FE,, Bag 34 FE,,

Where:
(A) Start FC=0.33x
Where:
Start Fuel,; =7.5x
and
Start Fuel,, =3.6x {
and

0.79

1 1
Bag 1FE,, Bag3 FEZJ

0.21

(B) Running FC =1.007 X[

Where:

US06 Highway FE = fuel economy in miles
per gallon over the city portion of the US06
test,

SC03 FE = fuel economy in miles per gallon
over the SC03 test.

Bag y FE,y = the fuel economy in miles per
gallon of fuel during Bag 1 or Bag 3 of the
20 °F FTP test.

Bag x/y FEx = fuel economy in miles per gal-
lon of fuel during phases 1 and 2 or phases
3 and 4 of the FTP test conducted at an
ambient temperature of 75 °F.

1

- +0.133x0.377 x ! - 1.0
US06 Highway FE HFET FE SCO3 FE | Bag 3/4,;FE

(3) For hybrid electric vehicles using
the modified 5-cycle highway calcula-
tion in paragraph (b)(2) of this section,
the equation in paragraph (b)(2)(ii)(A)
of this section, applies except that the
equation for Start Fuel;s will be re-
placed with one of the following:

(i) The equation for Start Fuel;s for
hybrids tested according to the 4-bag
FTP is:

1

Start Fuel,; =3.6x

(ii) The equation for Start Fuel;s for
hybrids tested according to the 2-bag
FTP is:

- +39x -
Bag 1 FE 75,, Bag3 FE75:| |:Bag 2 FE,; Bag 4FE,
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1 1

Start Fuel ; = 7.5

(d) City carbon-related exhaust emission
value. For each vehicle tested, deter-
mine the 5-cycle city carbon-related
exhaust emissions using the following
equation:

Bag 1/2 FE,, Bag3/4 FE,

(1) CityCREE = 0.905 x (StartCREE +
RunningCREE)

Where:
(i) StartCREE =

(0.76 X StartCREE ;5 +0.24x StartCREE,, )

0.33x
Where:
StartCREEx = 3.6 x (BaglCREEx -
Bag3CREEx)
Where:

Bag Y CREEx = the carbon-related exhaust
emissions in grams per mile during the
specified bag of the FTP test conducted
at an ambient temperature of 75 °F or 20
°F.

(ii) Running CREE =

0.82 x [(0.48 x Bag2,sCREE) + (041 x
BAG3;5CREE) + (0.11x US06 CityCREE)] +

0.18 x [(0.5 x Bag2CREE) + (0.5 X
Bag3,0)CREE)] +

0.144 x [SC03 CREE — ((0.61 x Bag3;sCREE) +
(0.39 x Bag2,sCREE))]

4.1

BagYxCREE = carbon-related exhaust emis-
sions in grams per mile over Bag Y at
temperature X.

US06 City CREE = carbon-related exhaust
emissions in grams per mile over the
‘‘city’”’ portion of the US06 test.

SC03 CREE = carbon-related exhaust emis-
sions in grams per mile over the SC03
test.

(e) Highway carbon-related exhaust
emissions. For each vehicle tested, de-
termine the 5-cycle highway carbon-re-
lated exhaust emissions using the fol-
lowing equation:

HighwayCREE = 0.905 x (StartCREE +
RunningCREE)

Where:
(1) StartCREE =

(0.76x StartCREE ,; +0.24x StartCREE,, )

Where:
0.33x%
Where:
StartCREEx = 3.6 x (BagCREEx —
Bag3CREEx)

(2) Running CREE =
1.007 x [(0.79 x US06 Highway CREE) + (0.21 x
HFET CREE)] + 0.045 x [SC03 CREE -—

((0.61 x Bag3;sCREE) + 039 x
Bag2,;5CREE))]
Where:

BagYxCREE = carbon-related exhaust emis-
sions in grams per mile over Bag Y at
temperature X,

60

US06 Highway CREE = carbon-related ex-
haust emissions in grams per mile over
the highway portion of the US06 test,

HFET CREE = carbon-related exhaust emis-
sions in grams per mile over the HFET
test,

SC03 CREE = carbon-related exhaust emis-
sions in grams per mile over the SCO03
test.

(f) Carbon-related exhaust emissions
calculations for hybrid electric vehicles.
Hybrid electric vehicles shall be tested
according to California test methods
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which require FTP emission sampling
for the 75 °F FTP test over four phases
(bags) of the UDDS (cold-start, tran-
sient, warm-start, transient). Option-
ally, these four phases may be com-
bined into two phases (phases 1 + 2 and
phases 3 + 4). Calculations for these
sampling methods follow.

(1) Four-bag FTP equations. If the 4-
bag sampling method is used, manufac-
turers may use the equations in para-
graphs (a) and (b) of this section to de-
termine city and highway carbon-re-
lated exhaust emissions values. If this

§600.114-08

method is chosen, it must be used to
determine both city and highway car-
bon-related exhaust emissions. Option-
ally, the following calculations may be
used, provided that they are used to de-
termine both city and highway carbon-
related exhaust emissions values:

(i) City carbon-related exhaust emis-
sions.

CityCREE = 0.9056 x (StartCREE +
RunningCREE)
Where:

(A) StartCREE =

(0.76 X StartCREE ;5 +0.24x StartCREE,, )

0.33x

Where:

(1) StartCREE7s =

3.6 x (BaglCREE;s — Bag3CREE;s) + 3.9 x
(Bag2CREE;s — Bag4CREE;s)

and

(2) StartCREEy =

3.6 X (BaglCREE,», — Bag3CREE>)

(B) RunningCREE =

0.82 x [(0.48 x Bag4,sCREE) + (0.41 x
Bag3;sCREE) + (0.11 x US06 City CREE)] +
0.18 x [(0.5 x Bag2,0)CREE) + (0.5 x
Bag30CREE)] + 0.144 x [SC03 CREE -

((0.61 X  Bag3;5CREE) + (0.39 X
Bag4:;sCREE))]
Where:

US06 Highway CREE = carbon-related ex-
haust emissions in grams per mile over
the city portion of the US06 test.

0.33x

4.1

US06 Highway CREE = carbon-related ex-
haust emissions in miles per gallon over
the Highway portion of the US06 test.

HFET CREE = carbon-related exhaust emis-
sions in grams per mile over the HFET
test.

SC03 CREE = carbon-related exhaust emis-
sions in grams per mile over the SC03
test.

(ii) Highway carbon-related exhaust
emissions.
HighwayCREE = 0.905 x (StartCREE +
RunningCREE)
Where:
(A) StartCREE =

(0.76xStartCREE ;5 + 0.24 x StartCREE, )

Where:

StartCREE;s = 3.6 x (BaglCREE;s
Bag3CREE’5) + 3.9 x (Bag2CREE;s
Bag4CREEs)

and

StartCREE,, = 3.6 x
Bag3CREE,))

(B) RunningCREE =

1.007 x [(0.79 x US06 Highway CREE) + (0.21 x
HFET CREE)] + 0.045 x [SC03 CREE -
((0.61 x  Bag3;sCREE) + 039 x
Bag4,sCREE))]

(BaglCREEz —

60

Where:

US06 Highway CREE = carbon-related ex-
haust emissions in grams per mile over
the Highway portion of the US06 test,

HFET CREE = carbon-related exhaust emis-
sions in grams per mile over the HFET
test,

SC03 CREE = carbon-related exhaust emis-
sions in grams per mile over the SC03
test.

(2) Two-bag FTP equations. If the 2-
bag sampling method is used for the 75
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°F FTP test, it must be used to deter-
mine both city and highway carbon-re-
lated exhaust emissions. The following
calculations must be used to determine
both city and highway carbon-related
exhaust emissions:

40 CFR Ch. | (7-1-12 Edition)

(i) City carbon-related exhaust emis-
sions.

CityCREE = 0.906 x (StartCREE +
RunningCREE)
Where:

(A) StartCREE =

(0.76xStartCREE ;5 + 0.24 x StartCREE, )

0.33x

Where:

Start CREE;s = 3.6 x (Bag Y2 CREE,s — Bag 34
CREE;s)

and

Start CREE,y, = 3.6 x (BaglCREE,, -—
Bag3CREE,)

Where:

Bag Y FE,, = the carbon-related exhaust

emissions in grams per mile of fuel dur-
ing Bag 1 or Bag 3 of the 20 °F FTP test,
and

Bag X/Y FE;s = carbon-related exhaust emis-
sions in grams per mile of fuel during
combined phases 1 and 2 or phases 3 and
4 of the FTP test conducted at an ambi-
ent temperature of 75 °F.

(B) RunningCREE =

0.82 x [(0.90 x Bag%sCREE) + (0.10 x US06
City CREE)] + 0.18 x [(0.5 x Bag2,0)CREE)
+ (0.5 x Bag3,)CREE)] + 0.144 x [SC03
CREE - (Bag?;5:CREE)]

0.33x

4.1

Where:

US06 City CREE = carbon-related exhaust
emissions in grams per mile over the city
portion of the US06 test, and

SC03 CREE = carbon-related exhaust emis-
sions in grams per mile over the SC03
test, and

Bag X/Y FE;s = carbon-related exhaust emis-
sions in grams per mile of fuel during
combined phases 1 and 2 or phases 3 and
4 of the FTP test conducted at an ambi-
ent temperature of 75 °F.

(ii) Highway carbon-related exhaust
emissions.
HighwayCREE = 0.905 x (StartCREE +
RunningCREE)
Where:
(A) StartCREE =

(0.76xStartCREE 5 + 0.24 x StartCREE, )

Where:

Start CREE,s = 7.5 x (BageCREE;s —
Bag31CREEs)

and

Start CREE,, = 3.6 x (BaglCREEy
Bag3CREE,))

(B) RunningCREE =

1.007 x [(0.79 x US06 Highway CREE) + (0.21 x
HFET CREE)] + 0.045 x [SC03 CREE -
Bag¥7;sCREE]

Where:

US06 Highway CREE = carbon-related ex-
haust emissions in grams per mile over
the city portion of the US06 test, and

SC03 CREE = carbon-related exhaust emis-
sions in gram per mile over the SCO03
test, and

60

Bag Y FE,, = the carbon-related exhaust
emissions in grams per mile of fuel dur-
ing Bag 1 or Bag 3 of the 20 °F FTP test,
and

Bag X/Y FE;s = carbon-related exhaust emis-
sions in grams per mile of fuel during
phases 1 and 2 or phases 3 and 4 of the
FTP test conducted at an ambient tem-
perature of 75 °F.

[71 FR 77938, Dec. 27, 2006, 72 FR 20403, Apr.
24, 2007, as amended at 74 FR 61550, Nov. 25,
2009; 75 FR 25709, May 7, 2010]
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